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CLAIMS 

[Claim(s)] 
[Claim 1] 

Oligomer or polymer including the 1st repeating unit by which a formula (Ir) was replaced arbitrarily : 
[Formula 1] 




Among the formu la, R , R z , R J , and R which may be the same or different may be connected in order to be 

independently chosen from hydrogen or a substituent and for two or more [ of R 1 , R 2 R 3 , and R 4 ] to form a ring. 
[Claim 2] 

The oligomer according to claim 1 or polymer independently chosen from a group which each R , R , R , and R 
become from alkyl replaced arbitrarily, alkoxy ** aryl, or heteroaryl. 
[Claim 3] 

The oligomer according to claim 1 or 2 or polymer whose at least one of R , R , R , and the R is the C^g alkyl 

which was replaced arbitrarily, and which was replaced phenyl or arbitrarily. 
[Claim 4] 

The oligomer according to claim 3 or polymer from which at least one of R 1 , R 2 , R 3 , and the R 4 differs in at least 

one of other R 1 , R 2 , R 3 , and the R 4 
[Claim 5] 

Oligomer or polymer given in any 1 paragraph of claims 1 thru/or 4 connected by the 1st repeating unit passing at 
least 2- and 9-. 
[Claim 6] 

Oligomer or polymer given in any 1 paragraph of claims 1 thru/or 5 in which oligomer or polymer includes the 2nd 
repeating unit 
[Claim 7] 

aryl in which the 2nd repeating unit was replaced arbitrarily, heteroaryl, and doria — the oligomer according to 
claim 6 or polymer chosen from a reel amine repeating unit. 
[Claim 8] 

A monomer by which a formula (Im) was replaced arbitrarily : 
[Formula 2] 
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R 1 , R 2 , R 3 , and R 4 which may be the same or different, it may be connected in order to be independently chosen 

from hydrogen or a substituent and for two or more [of R 1 , R 2 , R 3 , and R 4 ] to form a ring — ; — P expresses 
each the basis which can be polymerized. 
[Claim 9] 

The monomer according to claim 8 to which P expresses each a leaving group which can participate in a 
polycondensation mediated with metal of a variable oxidation state. 
[Claim 10] 

P halogen each; a reactant boron group chosen from basis (Z is chosen from basis which consists of alkyl and aryl 
which were replaced arbitrarily); or a boron acid, boron ester, or borane of formula-0-S0 2 -Z, the monomer 

according to claim 9 chosen independently, ** et al. 
[Claim 11] 

A method for preparing oligomer or polymer which includes oligomerization or a polymer-ized process for a 
monomer of a statement in any 1 paragraph of claims 8 thru/or 10. 
[Claim 12] 

A method for preparing oligomer according to claim 1 1 or polymer by which P is halogen or a basis of formula-O- 
S0 2 ~Z each independently, and a monomer of a formula (Im) is subordinate during existence of a nickel complex 

catalyst at oligomerization or claim 10 polymer-ized. 
[Claim 13] 

a monomer of a formula (Im) sets during existence of a palladium complex catalyst and a base — the 2nd aromatic 
monomer and oligomerization — or — being polymer-ized — and 

a. P is the same or different each, and the 2nd monomer contains two reaction groups independently chosen from 
halogen and a basis of formula-0-S0 2 -Z including a reactant boron group — or 

b. The 2nd monomer contains two same or different reactant boron groups, including P halogen each or a basis of 
formula-0-S0 2 -Z independently, 

A method for preparing the polymer according to claim 1 1 subordinate to claim 10. 
[Claim 14] 

A way for preparing oligomer according to claim 1 1 or polymer subordinate to claim 10 one P is a reactant boron 
group, and P of another side is halogen or a basis of formula-0-S0 2 -Z. 

[Claim 15] 

An optical device which contains oligomer or polymer of a statement in any 1 paragraph of claims 1 thru/or 7. 
[Claim 16] 

The optical device according to claim 15 arranged between the 1st electrode for pouring of an electric charge 
career of the 1 st type of oligomer or polymer, and the 2nd electrode for pouring of an electric charge career of the 
2nd type. 
[Claim 17] 

A switching device which contains oligomer or polymer of a statement in any 1 paragraph of claims 1 thru/or 7. 
[Claim 18] 

The 1st side and 2nd side. A gate electrode arranged on the 1st [ of an insulator; insulator which it has ] side; a 
drain electrode and a source electrode which have been arranged on oligomer given in any 1 paragraph of claims 1 
thru/or 7 arranged on the 2nd [ of an insulator ] side or polymer; and oligomer, or polymer. An included field effect 
transistor. 
[Claim 19] 

An integrated circuit containing the field effect transistor according to claim 18. 
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[Claim 20] 

How to form a compound in which formula (I) including a process of being desorbed from LG-H was replaced 
arbitrarily from a compound in which a formula (Ip) was replaced arbitrarily : 
[Formula 3] 





Among a formula, each LG is the same or different, and expresses a leaving group. 
[Claim 21] 

A method given [ each / LG ] in hydroxy ****** claim 20. 
[Claim 22] 

A method according to claim 20 or 21 by which desorption is performed during existence of acid. 
[Claim 23] 

A way according to claim 21 acid is polyphosphoric acid. 
[Claim 24] 

A method given in any 1 paragraph of claims 20 thru/or 23 including further process of providing the basis P which 
can polymerize to each of a phenyl ring of the outside of a compound of formula (I) or (Ip). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the use in the electron and optical device of semiconductor oligomer and polymer, its 
composition, and a thin film. 
[Background of the Invention] 
[0002] 

Semiconductor organic materials are attracting the processability which can be chosen by the structure of organic 

materials, and the optical and big interest for electronic character of the wide range. 

[0003] 

Such one application of material is Adv. Mater. 1998 and 10 especially, for example. It is in a switching device as 
an organic field effect transistor as indicated to (5) and 365-377. The photoelectricity device (an organic light- 
emitting device or "OLED") which uses the semiconductor organic materials for luminescence has other 
application, or it is used as the photoelectric cell or the active ingredient of a photodetector 
("photoelectromotive-force" device). In the essential structure of these devices, the semiconductor organic layer 
is pinched between the anodes for making an organic layer pour in or receive the cathode and positive charge 
career (hole) for making an organic layer pour in or receive a negative charge career (electron). In organic electro 
RUMINESSENSUDEBAISU, an electron and a hole are injected into the layer of an electroluminescence 
semiconductor material, and the exciton which these join together and causes radiation collapse is produced. A 
hole is poured into the highest occupied molecular orbital (HOMO) of electroluminescence material from an anode. 
An electron is poured into the lowest unoccupied molecular orbital (LUMO) of electroluminescence material from a 
cathode. In WO 90/13148, an organic luminescent material is polymer (p-phenylenevinylene) ("PPV"), i.e., poly. 
Generally the device of this classification is known as a polymer light-emitting device (PLED). In US4,539,507, an 
organic luminescent material is the classification known as a low molecule material, for example (8- 
hydroxyquinoline), aluminum, ("Alq 3 "). 

[0004] 

One substitution of PPV is Polyful Oren connected by the 2 or 7th place indicated by EP0842208 which attracted 
attention for the advantage of solution processability called the stability of ink jet printing. The fluorene monomer 
which has a suitable leaving group tends to receive Suzuki or the Yamamoto polymerization. Especially the Suzuki 
polymerization enables sufficient control of position regularity (that is, sufficient control of the character of 
polymer is enabled). Therefore, a fluorene repeating unit can be used as a "building block" which makes the 
copolymer which has the charge transport and/or the quality of radioactivity of the wide range. 
[0005] 

However, the disadvantage of a large number incidental to Polyful Oren existed, and the research for substitute 
electron transportation and a light emitting unit was drawn by this. These disadvantages include the fact that 
human eyes do not happen in the field of an electromagnetic spectrum with the most sensitive luminescence, 
when blue light arises from polymer based on a fluorene, including Polyful Oren's tendency to condense. 
[0006] 

One substitution of a fluorene repeating unit is Macromolecules 2000 and 33, for example. (6), 2016- They are 
2020 and Advanced Materials, 2001,13, and the trans-indeno fluorene repeating unit (shown below) currently 
indicated by 1096-1099. Polymer including a tetraoctyl trans-indeno fluorene unit is indicated as what has the 
luminous wavelength which draws the blue light which suited the susceptibility of human eyes, and which carried 
out the bathochromic shift. 
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[0007] 

However, poly (trans-indeno fluorene) has conductivity lower than corresponding Polyful Oren. 
[0008] 

Therefore, the purpose of this invention is to provide the repeating unit which has an advantage of the trans- 
indeno fluorene which exceeds a fluorene, without undergoing the deficit of conductivity. 
[Summary of Invention] 
[0009] 

this invention person found out oligomer including a cis-indeno fluorene repeating unit or polymer being equal to a 
surprising thing as compared with corresponding oligomer or polymer including a fluorene repeating unit, or having 
better conductivity, this invention person found out that oligomer including a cis-indeno fluorene repeating unit or 
polymer was shifted to a surprising thing blue as compared with corresponding oligomer or polymer including a 
trans-indeno fluorene repeating unit. 
[0010] 

According to this, this invention provides oligomer or polymer including the 1st repeating unit by which the formula 
(Ir) was replaced arbitrarily in the 1st side. 
[Formula 2] 




[0011] 

Among the formu la, R 1 , R 2 , R 3 , and R 4 which may be the same or different may be connected, in order that it may 

be independently chosen from hydrogen or a substituent and two or more R 1 , R 2 , R 3 , and R 4 may form a ring. 
[0012] 

If R 1 , R 2 , R 3 , and a R 4 group are arranged to the side with the same backbone of a repeating unit, without being 
bound to all theories, When it compares with the trans-indeno fluorene repeating unit which has two substituents 
in the opposite hand of the backbone with two substituents at one repeating unit side, it is possible that the 
contiguity packing of oligomer or polymer containing the backbone to which the conductivity which improved is led 
becomes possible, this invention person found out that torsion with a three-dimensional interaction small in the 

repeating unit of a formula (Ir) considered to be the cause between basis R 1 , R 2 , basis R 3 , and R 4 existed. Into a 
corresponding trans-indeno fluorene repeating unit, this torsion not existing gives the tendency which is hard to 
condense per cis-indeno fluorene of a formula (Ir) compared with a corresponding trans-indeno fluorene unit. 
Finally, this torsion shifts the luminescent color of oligomer or polymer including the repeating unit of formula (I) 
blue, when it compares with oligomer or polymer including the repeating unit of a trans-indeno fluorene again. 
[0013] 

Specific substituent R , R , R , and R can embellish the character of a repeating unit, and, so, can embellish the 
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character of polymer, such as solubility, electron affinity, or glass transition temperature (Tg). Therefore, each R 1 , 

R , R , and R are independently chosen from the group which consists of the alkyl replaced arbitrarily, alkoxy ** 

aryl, or heteroaryl. At least one of R 1 , R 2 , R 3 , and the R 4 is the C-j_ 20 alkyl which was replaced arbitrarily and 

which was replaced phenyl or arbitrarily more preferably. 
[0014] 

Especially a desirable substituent alkyl or alkoxy ** as a soluble substituent. As the alkyl which branched off 

especially, or n-alkyl, for example, an n-octyl;Tg rise group, The phenyl replaced arbitrarily or oligo phenyl (for 
example, biphenyl or a terphenyl), The phenyl replaced by the alkyl or ARUKOKISHI for raising phenyl and solubility 
which are not replaced in particular, To phenyl; and the replaced electron deficiency nature which were replaced 
by the fluorine for improving an electron affinity, fluoro alkyl, and perfluoroalkyl, arbitrarily And TEROARIRU, It is 
especially pyridine, pyrimidine, and triazine (each of these may not be replaced by the substituent mentioned as a 
substituent about the above-mentioned phenyl, or may be replaced). 
[0015] 

Probably, the asymmetry in polymer will be desirable in order to minimize the possibility of condensation. 

Therefore, as for at least one of R 1 , R 2 and R 3 and R 1 of others [ one / at least ] of R 4 , R 2 , R 3 , and the R 4 , 

differing is preferred. In one especially desirable embodiment, both R and R are the alkyls replaced arbitrarily, and 

both R and R are the aryls replaced arbitrarily. In other especially desirable embodiments, both R and R are the 

alkyls replaced arbitrarily, and both R z and R are the aryls replaced arbitrarily. 
[0016] 

Suitable selection of four substituent R 1 , R 2 , R 3 , and R 4 enables bigger control than that of the character of 
oligomer or polymer, when it compares with the corresponding fluorene in which the position of such two 
substituents only exists. The substituent of one or more phenyl groups of the repeating unit of a formula (Ir) can 
attain the further ornamentation of the character of the repeating unit of this invention. Preferably, said 
substituent takes the gestalt of the repeating unit of formula (II). : 
[Formula 3] 




[0017] 

7 8 7 8 

At least one of R and the R expresses a substituent among a formula, and R and R may become together and 

may form a ring. 

[0018] 

In one desirable embodiment, both R 7 and R 8 are substituents, and the same or different. Desirable substituent R 7 

8 7 

and R , It is the alkyl replaced arbitrarily, alkoxy ** aryl, or heteroaryl, and; especially desirable substituent R , and 

R 8 are as R 1 , R 2 , R 3 , and R 4 having been indicated to ****. 
[0019] 

Preferably, it lets at least 2- and 9- pass, and the 1st repeating unit is connected, as shown below (it is for this 
making conjugate through a repeating unit the maximum). 
[Formula 4] 
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[0020] 

Polymer by this invention can be made into a homopolymer or a copolymer. When polymer is a copolymer, the 
character of the wide range can be accessed by suitable selection of the repeating unit of one or more 
copolymers. Therefore, oligomer or polymer includes the 2nd repeating unit preferably. Preferably, the 2nd 
repeating unit contains the aryl group which carried out conjugate to the 1st repeating unit directly, the aryl in 
which the 2nd repeating unit was replaced arbitrarily more preferably, heteroaryl, and doria — it is chosen from a 
reel amine repeating unit. 
[0021] 

In the 2nd side, this invention provides the monomer by which the formula (Im) was replaced arbitrarily. : 
[Formula 5] 




[0022] 

R 1 , R 2 , R 3 , and R 4 which may be the same or different among a formula, It may be connected, in order that it may 

be independently chosen from hydrogen or a substituent and two or more R 1 , R 2 , R 3 , and R 4 may form a ring, and; 

and the basis which P can polymerize each are expressed. 

[0023] 

Advantageous polymerization art includes Suzuki and the Yamamoto polymerization which are performed via 
"metal insertion" which inserts the metal atom of a metal complex catalyst between the aryl group of a monomer, 
and a leaving group. Therefore, P expresses each the leaving group which can participate in the polycondensation 
mediated with the metal of a desirable variable oxidation state. 
[0024] 

Preferably, a polycondensation is mediated by metal insertion. 
[0025] 

the reactant boron group with which P was preferably chosen each from basis (Z is chosen from basis which 
consists of alkyl and aryl which were replaced arbitrarily); or the boron acid, boron ester, or borane of halogen; 
type-0-S0 2 -Z — it is chosen independently [ ** ]. Desirable halogen is bromine, chlorine, and iodine. 

It is bromine more preferably. 
[0026] 

In the 3rd side, this invention provides the process for preparing oligomer or polymer which includes 
oligomerization or the polymer-ized process for the monomer by the 2nd side of this invention. 
[0027] 

In a 1st desirable embodiment of the 3rd side, P is halogen or a basis (Z is chosen from the basis which consists 
of the alkyl and aryl which were replaced arbitrarily) of formula-0-S0 2 -Z each independently. 
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and — setting the monomer of a formula (Im) during existence of a nickel complex catalyst — oligomerization — 
or it is polymer-ized. 

[0028] 

setting the monomer of a formula (Im) during existence of a palladium complex catalyst and a base in a 2nd 
desirable embodiment of the 3rd side — the 2nd aromatic monomer and oligomerization — or — being polymer- 
ized — and 

(a) P is the same or different each, and the 2nd monomer contains two reaction groups independently chosen from 
halogen and the basis of formula-O-SC^-Z including a reactant boron group — or 

(b) As for each P, the 2nd monomer contains two same or different reactant boron groups, including halogen or the 
basis of formula-0-S0 2 -Z independently. 

[0029] 

In a 3rd desirable embodiment of the 3rd side, one P is a reactant boron group, and P of another side is halogen or 
a basis of formula-0-S0 2 _ Z. 

[0030] 

In the 4th side, this invention provides the optical device containing the 1st oligomer or polymer by the side of this 
invention. Preferably, oligomer or polymer is arranged between the 1st electrode for pouring of the electric charge 
career of the 1st type, and the 2nd electrode for pouring of the electric charge career of the 2nd type. 
[0031] 

In addition to the applicability to optical devices, such as OLED or a photoelectromotive-force device, oligomer or 
polymer by this invention can be used into a switching device. According to this, this invention provides the 
switching device containing the 1st oligomer or polymer by the side of this invention in the 5th side. In a desirable 
embodiment, this side of this invention, The 1st side and 2nd side. The gate electrode arranged on the 1st [ of the 
insulator; insulator which it has ] side; the drain electrode and source electrode which have been arranged on 
oligomer by the 1st side of this invention arranged on the 2nd [ of an insulator ] side or polymer; and oligomer, or 
polymer. The included field effect transistor is provided. 
[0032] 

In the 6th side, this invention provides the integrated circuit containing the field effect transistor by the 5th side of 

this invention. 

[0033] 

In the 7th side, this invention provides the A method for forming the compound in which formula (I) was replaced 
arbitrarily including the process of being desorbed from LG-H from the compound in which the formula (Ip) was 
replaced arbitrarily. : 
[Formula 6] 




[Formula 7] 
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[0034] 

Among a formula, each LG is the same or different, and expresses a leaving group. 
[0035] 

A suitable leaving group contains halide, -OR, -SR, -OS0 2 R, and -NR 2 (R expresses each independently hydrogen, 

the alkyl replaced arbitrarily, or aryl). Preferably, each LG is hydroxy 
[0036] 

Preferably, said desorption is performed during existence of acid. 
[0037] 

Preferably, acid is polyphosphoric acid. 
[0038] 

Preferably, this method includes the further process of providing the basis P which can polymerize to each of the 
phenyl ring of the outside of the compound of formula (I) or (Ip). 
[Detailed Description of the Invention] 
[0039] 

Oligomer and polymer by this invention can be used as electron transportation with the solution processability in 
an organic light-emitting device, hole transportation, and/or a luminescent material. Although this invention is 
explained below about polymer, it will be understood that the feature indicated in this specification can be applied 
equally to oligomer. 
[0040] 

The Suzuki polymerization said polymer was indicated to be, for example to WO 00/53656, and WO03/048225, And 
for example, T. Yamamoto and "Electrically. Conducting And Thermally. Stable. pi-Conjugated Polyarylens 
Prepared by Organometallic Processes", Progress inPolymer Science 1993,17, 1153-1205. Or it can prepare by 
the Yamamoto polymerization which was indicated to WO04/022626. For example, in composition of straight chain 
polymer by the Yamamoto polymerization, the monomer which has the two reactivity halide group P is used. 
Similarly, according to the method of the Suzuki polymerization, at least one reaction group P is a reactant boron 
group. 
[0041] 

The Suzuki polymerization uses Pd (0) complex or Pd(II) salt. Pd (0) complex is preferred. Especially Pd (0) 
complex has at least one phosphine ligand, for example, Pd(Ph 3 P) 4 . The Suzuki polymerization is performed during 

existence of a base (for example, sodium carboxylate) or an organic base (for example, carboxylic acid 

tetraethylammonium). 

[0042] 

The Yamamoto polymerization uses nickel (0) complex (0), for example, bis(1 ,5-cycloocta dienyl)nickel. 
[0043] 

The Suzuki polymerization can be used in order to prepare position regularity, a block, and a random copolymer. 
One reaction group P of especially a homopolymer or a random copolymer is halogen. 
And when the reaction group P of another side is a reactant boron group, it can prepare. 

Instead, both the reaction groups of the 1st monomer of a block or position regularity, especially AB copolymer are 
boron. 

And when both the reaction groups of the 2nd monomer are halide, it can prepare. 
[0044] 

During one or more existence of comonomer, the monomer by this invention may polymerize, in order to form a 
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copolymer in order to form a homopolymer even if it polymerizes independently or. ; outlined below about the 
possible copolymer repeating unit (co-repeat units) derived from such comonomer — each of the copolymer 
repeating unit of these, Probably, it will be appropriate that it may be derived from the comonomer containing the 
basis which was independently chosen from halogen (preferably chlorine, bromine, or iodine, more preferably 
bromine), the boronic acid group, the boron ester group, and the borane group, and in which two polymerizations 
are possible. 
[0045] 

As a substitute of the halogen indicated to ****, leaving groups, such as tosylate, mesylate, and triflate, can be 

used, for example. 

[0046] 

When polymer by this invention is a copolymer, one classification of a copolymer repeating unit, An arylene 
repeating unit, the fluorene repeating unit currently especially indicated by :J. Appl. Phys. 1996, 79, and 1,4- 
phenylene repeating unit;EP 0842208 that are indicated by 934, For example, Macromolecules 2000 and 33 They 
are (6), the trans-indeno fluorene repeating unit currently indicated by 2016-2020, and the spirobifluorene 
repeating unit currently indicated by for example, EP 0707020. Each of these repeating units is replaced arbitrarily. 
The example of a substituent contains, the substituent, for example, the tert-butyl, for raising the glass transition 
temperature (Tg) of polymer called electron withdrawing group; and bulky groups, such as alkyl or alkoxy 

************** group; fluoride, nitro, or cyano. 
[0047] 

The further classifications of a desirable copolymer repeating unit are a repeating unit (for example, doria 
copolymer repeating unit containing a reel amine group) which contains one or two amino groups in the backbone 
of a repeating unit, and a repeating unit of the formulas 1-6 of especially the following. : 
[Formula 8] 




[0048] 
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X and Y may be the same or different, and are a substituent. A, B, C, and D may be the same or different, and are 
a substituent. As for one or more X, Y, A, B, C, and D, it is preferred to be independently chosen from the group 
which consists of alkyl, aryl, perfluoroalkyl, thio alkyl, cyano, alkoxy ** heteroaryl, alkyl aryl, and an arylated alkyl 
group. One or more X, Y, A, B, C, and D can be made into hydrogen. As for one or more X, Y, A, B, C, and D, it is 
preferred that an unreplaced isobutyl group, n-alkyl, and n-alkoxy **** are trifluoromethyl groups independently. It 
is because it is suitable for helping for these to choose a HOMO level and/or suitable for raising the fusibility of 
polymer. 
[0049] 

Use of the trifluoromethyl group in this type of repeating unit is indicated in WO 01/66618. The further 
classification of a copolymer repeating unit A heteroaryl repeating unit, For example, 2,5-thienyl [ which was 
replaced arbitrarily ], pyridyl, Giadinh, triazine, azole, diazole, triazole, oxazol, or oxadiazole; or the unit of the 
following formulas 7-19 replaced arbitrarily is included. : 
[Formula 9] 
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[0051] 
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[0052] 

R 5 and R 6 are the substituents which were the same or different and became independent respectively among a 
formula. Preferably, one or more R 5 and R can be chosen from hydrogen, alkyl, aryl, perfluoroalkyl, thio alkyl, 
cyano, alkoxy ** heteroaryl, alkyl aryl, or arylated alkyl. These bases are preferred for the same reason as having 

argued about above-mentioned X, Y, A, B, C, and D. R 5 and R are the same because of a desirable practical 

reason. 

[0053] 

When used into OLED, polymer by this invention has at least one of hole transportation, electron transportation, 
and the quality of luminescence. When polymer has these one or more character, every [ from which block 
copolymer differs ] portion (pendant group indicated to the portion of the backbone of the polymer especially 
indicated to WO 00/55927, or WO 02/26859) can be provided with different character. Instead, when polymer of 
this invention has only one or two character of hole transportation, electron transportation, and luminescence, it 
can mix with one or more [ which has one or more remaining required character as indicated to WO 99/48160 ] 
further polymer. 
[0054] 

The polymer prepared by this invention can be used as an activity material in arbitrary above-mentioned optical 
devices especially an electroluminescence device, and a photoelectromotive-force device (namely, a 
photodetector or a photoelectric cell). Such an optical device contains the substrate which has polymer arranged 
between the electrode which is tinged with positive charge, and the electrode which is tinged with a negative 
charge. The spin coating especially indicated in EP 0880303 in forming these devices, Art, such as dip coating and 
ink jet coating, the laser transfer indicated to EP 0851714, Polymer can be made to deposit from a solution by one 
with the arbitrary range of art including flexographic printing and screen printing and doctor blade coating. 
[0055] 

An optical device has humidity and a tendency sensitive to oxygen. According to this, a substrate has desirable 
good quality of barrier property for prevention of the import of the humidity to a device, and oxygen. Although a 
substrate is usually glass, a substitute substrate can be used for it when especially the pliability of a device is 
desirable. For example, the substrate can do things including the laminate sheet of the thin glass indicated in 
plastic [ in US6268695 which indicates a substitute plastic and the substrate of a barrier layer ], or EP 0949850, 
and a plastic. 
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[0056] 

Although it is not indispensable, since existence of the layer of the charge of an organic hole injecting material on 
an anode assists pouring of the hole from an anode to the monolayer of semiconducting polymer, or a multilayer, it 
is desirable. The example of the charge of an organic hole injecting material contains the poly aniline indicated by 
PEDT/PSS [ which was indicated by EP 0901 1 76 and EP 09471 23 ] or US 5723873 and US 57981 70. 
[0057] 

A cathode is chosen so that an electron may be efficiently poured into a device. Therefore, a single conductive 
material like the layer of aluminum can be included. Instead, the bilayer of two or more metal, for example, the 
calcium indicated by WO 98/1 0621 , and aluminum or the thin layer of dielectric materials called the lithium fluoride 
with which the electron injection indicated by WO 00/48258 is assisted can be included. 
[0058] 

A device is enclosed by the inclusion body for barring the import of humidity and oxygen preferably. A suitable 
inclusion body contains the film which has suitable quality of barrier property, such as the sheet of glass, for 
example, polymer of the substitution indicated by WO 01/81649, and a pile of a dielectric, or the airtight container 
indicated by WO 01/19142. 
[0059] 

In a practical OPUTO erection RONIKU device, at least one of the electrodes is translucent so that light can be 
absorbed (in the case of a photoactive device), or so that it can emanate (in the case of PLED). When an anode is 
transparent, it contains indium tin oxide typically. The example of the transparent cathode is indicated, for example 
in GB 2348316. It will be understood that all the electrodes may be made opaque when polymer of this invention is 
used in a switching device, for example, a field effect transistor. 
[0060] 

PLED can be used as a passive matrix or an active-matrix device. 

[0061] 

Example 

The example of a monomer 

The monomer by this invention was prepared based on the next scheme. : 
[Formula 10] 
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St1 



5% w/v 
Pd/C, 

a! /7a 4-5h 





CsHl7 C 8 H 17 C 8 H 17 CbHi7 



[0062] 

Composition of diene and St1 
[Formula 1 1] 



Br 2l l 2 , 0°C 
DCM, Na 2 C0 3 




St5 




MeOOC COOMe 



2L container was filled up with 1 ,4-diphenyl-1 ,3-butadiene (500 g, 2.42 moles) and dimethylacetylene dicarboxylate 
(378 g, 2.66 moles). Mixed liquor was heated, in order to add toluene (750 ml) and to perform reflux operation 
(diene dissolved at >= with an oil bath temperature of 145 ** 90 **). Before cooling to a room temperature, 
reaction mixture was flowed back over 20 hours (all night). Toluene is evaporated, yellow / brown solid is obtained, 
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this is recrystallized from 2-propanol, and they are 780 g and 92.5%. The output of the request of a yield was 

acquired as a white solid. Peak m/z 348 with single GC-MS,; 1 H NMR 3.54 (6H, s, 2xCH 3 ) which gave HPLC 99.3%, 

4.47 (2H, s), 5.77 (2H, S), 7.24-7.34 (10H, m). 
[0063] 

Composition of terphenyl Cis-dimethyl ester and St2 
[Formula 12] 




MeOOC COOMe 



Palladium 10wt.% was added to the toluene (100 ml) solution of diene (the output of the stage 1, 10 g, 28.7mmol) 
on activated carbon (1.5 g, 10% wt). Reaction mixture was flowed back over 20 h (all night) (oil bath 130**). Before 
the heating filtration through the bulking agent of the cerite filter, reaction mixture was cooled gradually (80 **) 
and it diluted with toluene (100 ml). It washed with 500 ml of heating toluene of addition of a filter cake, and all the 
output was removed. Cooling of the filtration thing would crystallize a desired output as the white solid 7.75g and 

78%. GC-MS>=95% and m/z 346; 1 H NMR 3.62 (6H, s, 2xCH 3 ), 7.36-7.45 (10H, m), 7.52 (2H, s). 

[0064] 

Composition of terphenyl Cis-diol, St3, and St3B 
[Formula 13] 




About the solution of the diester (10 g, 17.56mmol) in dichloromethane (130ml_), it is diisobutyl. It added guttate 
over 1 hour in the solution of the aluminum hydride (inside 1M of hexane). The reaction was suspended 2 hours 
after churning at a room temperature, and the saturated solution of the aluminium chloride was filled with reaction 
mixed liquor. Dichloromethane extracted a desired output (20ml_ MeOH is added). The organic layer was dried 
(MgS0 4 ) and it was made to evaporate under the vacuum which gives the output of a 6.45 g (77% yield) request. 

GC-MS checked 90% of conversion to diol, and 10% of start substance which remains. 1 H NMR 2.925 (2H, OH), 
4.78 (4H, s, CH 2 OH), 7.34-7.46 (12H). 

[0065] 

Composition of Cis indeno fluorene and St5 
[Formula 14] 




White dibenzyl alcohol (2.65 g, 9.1mmol) was added to polyphosphoric acid (12g), and was heated to 180 **. When 
it became this temperature, PPA became a fluid and white powder became yellow. Reaction mixed liquor was 
cooled to the room temperature, and it processed with the 10% solution of NaOH after that. A 2.213 g (95% yield) 
cis-indeno fluorene precipitated as gray / a white solid. GC-MS — the material of 98% of request, and 2% — it 
monocycle-izes — having had (St3B) — it was shown. ; 1 H NMR 3.95 (4 H) S, CH 2 x2), 7.31 (2H, t, J7.2), 7.39 (2H, 
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t, J 7.2), 7.59(21-1, d, J 8.0), 7.82 (2H, s), 7.83 (2H, d, J 7.2) ; 13 CNMR 35. 738, 1 1 8.954, 1 20.1 67, 1 25.374, 1 26.746, 

127.089, 139.593, 141.057, 142.307, 143.306. 

[0066] 

Composition of St5 
[Formula 15] 




°* H " C 6 H 1T C a H ir CeHl7 



In the cooling (-78 **) solution of the cis-indeno fluorene (2 g, 7.9mmol) in THF (120mL), BuLi (2. 5M, 17.38mmol) 
was added. After completing addition, reaction mixed liquor was agitated over 2 more hours, and was warmed by - 
78 ** to the room temperature after that. Reaction mixed liquor was again cooled to -78 **, and octylbromide 
(3.26 ml_, 18.96mmol) was added. Reaction mixed liquor and all the lithiation and an alkylation process were 
repeated. [ the room temperature ] Reaction mixture was poured out on the mixed liquor of petroleum ether Et 2 0, 

and it washed by H 2 0. It isolated, the organic layer was dried (MgS0 4 ) and superfluous octylbromide / octane 

were removed using Kugel distillation (40 **, 10 mbar). GC-MS showed dialkyl and the output trialkyhized 15% 
81%. It let a mixed output (1.34g) which isolated pass again for the lithiation— alkylation procedure. In order to 
acquire the output in which tetra-alkylation of the request was carried out, all the experiment procedures were 
repeated using 5.2 Eq further BuLi and 6-Eq octylbromide. The substance of a 1.069-g request was isolated and 

the rough product was used in the following stage. 1 H NMR 0.4-1.4 (30H), 2.2 (2H, td,J 4.4,12.8), 2.4 (2H, td, J4.4, 

12.8),7.26-7.33(6H, m), 7.70 (2H, d, J 7.6), 7.74 (2H, s);. 13 C NMR 14.29, 22.84, 24.30, 29.68, 29.82, 30.32, 32.05, 

40.88, 58.24, 119.05,119.130, 121.78, 126.79, 127.24, 141.16, 142.30, 146.49, 150.98. 

[0067] 

Composition of the monomer 1 
[Formula 16] 




The solution of Na 2 C0 3 (0.387 g) in H 2 0 (6 ml_) was added to the 0 ** solution of St5 (1.069g), and iodine 

(catalyst) in CH 2 CI 2 (25ml_). Bromine (183microl_) was added guttate after churning over for 5 minutes. Agitating 

reaction mixed liquor was continued over all night. Reaction mixture was processed with the sodium subsulfite 
solution (20ml_) 10%. The organic layer was removed and it washed with water (2x20ml_). Separate an organic layer 
from solution, and it was made to dry (MgS0 4 ), and was made to evaporate under a vacuum. Column 

chromatography eluate hexane was checked by;GC-MS which gave 450 mg of 1 and the output brominated two 

times. This mixed liquor received bromination again. 

[0068] 

The indeno fluorene repeating unit which has a substituent was prepared based on the following schemes on the 
phenyl group of the center of a repeating unit. : 
[Formula 17] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran web cgi ejje?atw u=http%3A%2F%2Fwww4.ipdl.inpit.go.jp%... 3/16/2010 



JP,2008-530254,A [DETAILED DESCRIPTION] 



Page 15 of 21 




mm 




In addition to giving a substituent to a main ring, the ring of the center of a monomer may contain the condensed 
ring whose ring of a center which was indicated below is benzo thiadiazole. Suzuki coupling of a start dibromo 
compound and 2-Eq phenyl boron ester may perform the 1st process. 
[Formula 18] 
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The cis-indeno fluorene monomer which has different substituent R - R at the end was prepared based on the 
following schemes. As shown in the scheme, 1 1 and the unsymmetrical substituent in the 12th place, Weinreb and 
Tetrahedron Letters 22 (39), Form 3815-3818 and amide which was indicated to 1981, and; amide, Make it react to 
1 Eq of the 1st alkyl, aryl, or heteroaryl lithium, form ketone, and; ketone, It was finished by making it react to 1 Eq 
of the 2nd alkyl, aryl, or heteroaryl lithium (it differs from the 1st alkyl, aryl, or heteroaryl lithium). 
[Formula 19] 




5% w/v 
Pd/C, 
v hJH> 

4.5h 




[0069] 
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The example of polymer 

Polymer by this invention was prepared based on the method by the polymerization of the monomer shown below 
shown in WO 00/53656. Boron ester was derived from the monomer 1 based on the method shown in WO 
00/53656. 
[Formula 20] 
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Except for the following trans-indeno fluorene monomers having been used at the place of the cis-indeno fluorene 
repeating unit by this invention for the comparative purpose, polymer was prepared like the above-mentioned 
polymer 5. : 
[Formula 21] 




[0070] 

The example of a device 

On the indium tin oxide (available from Applied Films, Colorado, and USA) supported on the glass substrate, The 
poly (ethylene dioxythiophene) (PEDT/PSS) film {available from Bayer (registered trademark) and Baytron P 
(registered trademark)} was made to deposit by spin coating. It formed on the layer of PEDT/PSS by spin coating 
from the xylene solution containing the polymer 5 according an electroluminescence layer to this invention. The 
bilayer cathode of calcium/aluminum was deposited on the electroluminescence layer, and the device was 
encapsulated using the enclosure of the airtight metal which contains an available drier from Saes Getters SpA. 
[0071] 

For the comparative purpose, the same device was manufactured except for having used the polymer 6, 7, 8, and 9 
of the comparison object for the place of the polymer 5. The performance of the device for the device prepared 
from such materials was summarized to the following table 1. 
[Table 1] 
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[0072] 

The polymer 5 by this invention gives the best performance from one end of the parameter of the measured range 
to the other so that it can grasp from Table 1 . About most parameters, the example in which the polymer 5 is 
more remarkably [ than polymer of comparison objects with arbitrary performance of the polymer 5 ] inferior also 
about the parameter of; remainder superior to comparative polymer does not exist. 
[0073] 

Although this invention has described the specific model embodiment, it will be understood that it is clear for a 
person skilled in the art that various ornamentation of the feature indicated by this specification, substitution, 
and/or its combination do not deviate from the pneuma and the range of this invention which were shown in the 
following claims. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



WRITTEN AMENDMENT 



[Written amendment] 

[Filing date]June 21 (2007.6.21), Heisei 19 
[Amendment 1] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0065 
[Method of Amendment]Change 
[The contents of amendment] 
[0065] 

Composition of Cis indeno fluorene and St4 
[Formula 14] 




White dibenzyl alcohol (2.65 g, 9.1mmol) was added to polyphosphoric acid (12g), and was heated to 180 **. When 
it became this temperature, PPA became a fluid and white powder became yellow. Reaction mixed liquor was 
cooled to the room temperature, and it processed with the 10% solution of NaOH after that. A 2.213 g (95% yield) 
cis-indeno fluorene precipitated as gray / a white solid. GC-MS — the material of 98% of request, and 2% — it 

monocycle-izes — having had (St3B) — it was shown. ; 1 H NMR 3.95 (4 H) S, CH 2 x2), 7.31 (2H, t, J7.2), 7.39 (2H, 

t, J 7.2), 7.59(2H, d, J 8.0), 7.82 (2H, s), 7.83 (2H, d, J 7.2) ; 13 CNMR 35. 738, 118.954, 120.167, 125.374, 126.746, 
127.089, 139.593, 141.057, 142.307, 143.306. 



[Translation done.] 
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H ^ * * < , f # ^ t ?J * U n v - S ft tt * 'J v - © jfi i ; n 7 ^ y ^' nj i t 4 S l ^ 
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LT^5f W0 99/48 1601c IE WL * tl T ^ 3 «fc o \c ft <0 © & S * 1 "3 * ft ttffiS 
[ 0 0 5 4 ] 

^-yt^Xf'UXt'Mligljjf/UXftftfc^^ ft ffi #5 * ft t£ M ) ^ © ffi ft 

IfiEtli £ ^tfel/^T, # (C , EP 0880303^ (C m S tl ft X h° > 3 - f Y > V\ fi it 3 - 
O^S'nl«3-f-fy^l(^feSS, EP 085171 4£ IE 7c U 

h ^ y x 7 r - , 7l/^v)"77i'7^7" l jyfo^\ x ^ y — >7'J>f-f y^tei 

[ 0 0 5 5 ] 

& x ; W X ^\ © tM M *5 <t 61 * © # A © Kf it © ft © S iff * ^ y 7 ft M It M f 3 o llti 
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tU^f^So M x. f£ , IKi, ft § cd 7° 5 X f- >y 7 *5 <fc tf 'J 7 * © M * * IB ^ T 
5 US6268695 ^ © 7 7 X f- <y 7 $ fc fi EP 0949850^ tC IB ^ 2 tl fc » ^ # ^ X *5 <fc 7° =7 X 
^<y7©«M£:^-&;i<h^'I 5 ^S 0 
[ 0 0 5 6 ] 

i^A«8©l!t EP 0901 1 7643 <£ tfEP 0947123 tC IB ^ £ tl fc PEDT/PSS, SfcttUS 57238 
73*5 cfc CfUS 57981 70 1 IB ^ 5 tl £ * U 7— U > * # <fr « 
[ 0 0 5 7 ] 

fsV — Fli, f f tff /WXtifWtiiA^ni..};^ tlSJtiSo lot, 7 ;V 5 
-7^©li©J;?%#-©Mtt«M#fr££^'-£^So ft 0 fc , lioil, Ix 
tt"W0 98/1062Hd IB ^ £ tl fc * ^ 7 A *5 £ X$7 )V 5 - 7 A© — JB , S M x(£ WO 00/4 
8258 tc i^?tl/:i?ftA^liit§77ft I Jf'?Atl^ftItft#S©Il^t?JL 

[ 0 0 5 8 ] 

f/uxii, is- s l < f± s ^ *5 i i? m m © & a * & w s ft » © £f a # v m a * n s 0 n 

W^^AfAtt, #7X©7-K Mxti'WO 01/81649£ §B ^ £ tlfcftli©^ U V - *5 <fc tf 

i*#olibi:i^ftI«4/ i i'J7ttH*ttS7-f;H, $ tt ffl * fcf wo 01/19142 

[ 0 0 5 9 ] 

ftSiMcOtSBttf^WXCl^), feS^ttKlifP#S«fc5E (PLED©tI^)^M 

ffes. 7 y - h # m m v & % m $ , * n » n §y w tc a -r > s> 7 a x x a ft m * is ts „ m 

iftAV-KOiii, GB 2348316^ £ IB ^ £ tl T ^ So © # U ■<? — tf, X -f 

yf^^f/WX, ffl x * W 5% * h v > 5> X 7 tfj "p ffi ffl 5 ti 5 ±1 s £ T © « ffi £ ^ 32 
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PLEDtt , A-r^^vh'J-ynSftttTi'f^thAynf/UXtl'Kttff 
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St1 



5% w/v 
Pd(C, 

mmt 4-5h 




St5 



[ 0 0 6 2 ] 

v>xy, StltD-^-fiSc 

[ft 1 1 ] 




l,4-^7i-*-l,3-^^ >>X > (500g, 2.42 mo 1 es) ft J; P ^ f- )l 7 -fe f- 1/ > ts )l 
h (378g, 2.66 moles)?:2L§#ff t^EJH L fc 0 h ;!/ X > (750ml) £ in ?L , frol 
SftSf^^ff a fc tb lt£ M am&hwWh L tc {ir <4 ;ws X rSfi 145T: , ^ 90°c tf jg» * ft fe s> x 

>) o ^ss^^ai-rswfc, sjs?k*2ob£ ^(n«)t^/to -cm Lfc„ h^xy^n 

562 T H / II @ f* im^2-7°P ^ 7 — £ fflSUft L , 780g, 92.5% I-K M 

O^rlO ^fiSttf^ fife @f* <h L T# fco GC-MStt, # — © h° - ^ m/z 348, HPLC 99.3%^:-^ 



(17) 



JP 2008-530254 A 2008. 8. 7 



7Lfc ; : H NMR 3.54 (6H, s, 2XCH 3 ), 4.47(2H, s) , 5.77(2H, S) , 7 . 24-7 . 34 (10H , m) 
[ 0 0 6 3 ] 

f )l> 7 x —frZis-P* fiHX f- ;K St2©-a-fiSc 

[ f t i 2 ] 




MeOOC COOMe 



S14K(1.5g, 10H »t)±T^xy(Xf-> ; l©£)Si, lOg, 28.7mmol)© h > (100 10 
ml)?§« £ ^ ? i? V L. lOwt .%^fin x ft o SJS?g£20h($ll£)fc: fc> fc -3 TIS L ft (* -Y 

xi3o°c)o -b ^-r h -7 ^ ~<D3t,mm*m t /cM^ii© ffiK, sjss^^^ k l 

(80°c), h ;l/x >(ioomi)T#fR L ft 0 7 w ;l> * - ^ - 4=- £ iS fin © 500ml © ira m h ;P x y 
^ U ©MM® t) Rfcl^ ft 0 SjIMMTS^, p/rlI©M«6fteif*7.75 
g, 78% ^ LTMIft L ft 0 GC-MS^95%, m/ z 346 ; 1 H NMR 3.62 (6H, s, 2XCH 3 ), 7.36-7 
. 45 (10H , m) , 7.52(2H, s) . 
[ 0 0 6 4 ] 

f;l/7i-/l'Cis-^*~;K St3, St3B©-&fiSc 

[fb i 3 ] 

20 




p V n n ^ £ > (130mL)^© i^XX f- ;Ml0g, 17.56mmol)©f§S^, i>y V^f/P 7;l/ 

5-^i***ft | ft('N + i?->tfiiM)fiD}8«E 1 b# fc> ft o t M £ M L ft 0 £ ra -? © a 
#©2^Mft(csjiS*^ihb, fi jes ri & m * % ft 7 ;i/ ^ - a © jftj jg m k a ^ ft 0 m m 

<D£.f&W!*i?Z n n ^ # yT'fiffi Lft (20mL MeOH^r ffi tQ ) „ W ttff £ £ fSk L (MgS0 4 ) , 6.45 

g (77% lKa)©^M©MM^;t S KST^M^ *?:ft o GC-MStt, 5> - ;1/ 'x © 90 % 30 

©M a 10% © fg l ft Q ] h nmr 2.925 (2H. oh), 4.78 uh, s, ch 

2 0H), 7 . 34-7 . 46 (12H) . 
[ 0 0 6 5 ] 

cis^r y t / 7)1* u y, sts©^-^ 
[ft 1 4 ] 




&&i?^y*J?l>7 ;K2.65g, 9 . 1 mmo 1 ) £ , # V V y S? (12g) fin £ , 180°CST|jn 

S^Sfi$-e^9L, •?- ©flNaOH© 10%7§?$T?M3Lfto 2.213g (95% 1R M ) © c i s--f > 
f/ 7;V^l/y^Rfi/&fiiftfc LtitKLft,, GC-MStt, 98%©p/rM©«S*3 J; Cf2% 
©#ISft£flft (St3B)£:^ L fc 0 ! : H NMR 3.95 (4H, S, CH 2 X 2) , 7.31 (2H, t, J7.2), 

7.39 (2H, t, J 7.2), 7.59 (2H, d , J 8.0), 7.82 (2H, s) , 7.83 (2H, d , J 7.2) ; 13 
C NMR 35.738, 118.954, 120.167, 125.374, 126.746, 127.089, 139.593, 141.057, 142 
.307, 143.306. 

[ 0 0 6 6 ] 

St5©^-fiSc 50 
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THF(120mL) 7 © cis-7 >fV 7 7 7 7 > (2g, 7 . 9mmol) © JP (-78°C ) M M lc ^ BuLi (2. 

5M, 17. 38mmol)7?!sfin L fc 0 IS fin * 5? 7 L fc ft , S JS jg % * -787 7 7 £> K 2H# M £ ft 
/cotlffL, ^©flffiS Tigi6fc 0 SJS?I-a-«^HJS-78°C $ t7£SP L , 7 7 7 7 7 10 
P 5 K (3.26 mL, 1 8 . 96mmo 1 ) 7 fin * fc 0 £ JS M ^ * 7 S S 7 - ^ - 7 7 h L , ^ U 7 7 
A ft <£ 7 7 7 7 ft 7° n -b 7 £ IS D jg L fc 0 S JS ?S * 6 ffl x - 7 7 -Et 2 o© ?g f? «S ± \c 
&H\ H 2 077ftifLfc o W«t*77iff7 KjSKMgSOjL, jfiffl©* 7 777"P 5 K/7 7 X 
77Kugel^g (407 , 10~ 2 ibar) £ € ffl L T P£ £ L fc 0 GC-MStt, 81 % 7 7 7 7 7 fc £ 1 
5% h U 7777ft7ftfc7fi5tt)77 L fc 0 # iff * ft fc M & 7 fiSct) (1 . 34g) 7 , U 7 7 A ft 
- 7 7 7 7 f 1 7 H ^ B JS il L fc o ffil © 7 h- 5- -7 7 7 7 ft * ft fc 7 fig t) 7 # 5 fc £ , £ 
T© 7 HI 7, 7 5 ft 5 5.2 7 «©BuLifc7 tf 6S»©7 7 777* P = F^SfflLTiO 
iMLfco 1.069g©fiFfM©t/K77lt ffl £ fiSct) * # © S Pi £ fc ^ T € ffl L fc „ : H NMR 0 
.4-1.4 (30H), 2.2 (2H, tdj 4.4,12.8), 2.4 (2H, td, J4.4, 1 2 . 8) , 7 . 26-7 . 33 (6H, m 
), 7.70 (2H, d, J 7.6), 7.74 (2H, s) ; 13 C NMR 14.29, 22.84, 24.30, 29.68, 29.82, 20 

30.32, 32.05, 40.88, 58.24, 119.05, 119.130, 121.78, 126.79, 127.24, 141.16, 14 
2.30, 146.49, 150.98. 

[ 0 0 6 7 ] 
^ 7 V- 1 ©-g-fiic 

[ft 1 6 ] 



St5 (1.069g)©0°C?§«, CH 2 C1 2 (25 mL ) 7 © 3 7 * ( » M ) \C *f L T , H 2 0(6 mL)7©Na 2 C 
0 3 (0.387 g) ©M7 fin 7 fc 0 5775^ ft fc £ Si ff©f£, **(183p L)7r»« tc fin 7 fc 0 K 

t&m & m * m « t ft fc -d t a # l m it fc „ s ts » * 10 % 7 7 % 7 h u 7 7 j§ (20nD t? 

MLfto *r«/BM D 7j<(2x20mL)T7ft»Lfc o ^ $ JB 7 ;J< jg 7 5 9t fit L T $2 

K (MgS0 4 ) 7 7, KS7TSf877fc 0 *7i^nYh^77^iii{f^tf 450 
mg© - fc J; 7 J| * ft 7 ft fc 7 fig W 7 7 7 fc ; GC-MStc 7 -d X fflg g L fc 0 d © M m f± , 
BfiA«ft73W-fco 

[ 0 0 6 8 ] 40 

7 , U. 7 © X 7 - A 7 3 -3 ^ T II S L fc : 




■Br 
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>l> © m k m m m % ^ x s c t tc in x. r , t/?-oti©itt, wTKEKsnfej; 

5ft, tf St ^ > V'f- 7 7 ;l/ "? & S IB-&3H A."? <^ T fe «fc ^ 0 
, 1 ^ 7' n t f t ■& i t 2 S 1 o 7 i ^ ;H n y x x f ;V t © X X> A 7 7" 'J 
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-Atl^^THLfco X 4=- - A K ^ L J; 5 (C * Hfc«fctfl2ffi-efiD^*ffSSfiDBl!ia{4 
, Weinreb, Tetrahedron Letters 22 (39), 3815-3818, 1 98 It fH K £ ft fc £ 9 * 7 5. H 
%ffSL;75H*, lSI©Sl©7;I/ + )k 7 U - ;l/ £ B *\ f P 7 V - )\> V f- 9 A i: 

U - )]/ V f- 7 A (fg 1 <D 7 )]/ + 71/ , 7 U - ;l/ S fc ti -n r P 7 U - ;l/ U 7 h t It S * 5 ) t 
S JS £ # S £ t: (c «fc o T fiSc L M if Z ft fc „ 
lit 1 9 ] 




30 



40 



^KB:R 1 - 4 lip|i:-C-3DoTt 



50 
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[ 0 0 6 9 ] 

$ v? — <D m 

*$£ffl K cfc 5 $ V V — HTt/^L/ct/^-Cl^tiS, WO 00/53656^ L fc 
73 ?S K M -3 l> T M S L ft o |pyxXf;^»0 00/53656 1 /K L fc J ffi 1 1 1 1 7 V 
- 1 5 If £ L tc „ 
[ f b 2 0 ] 




(22) JP 2008-530254 A 2008.8.7 




10 



20 



30 



40 



(23) 



JP 2008-530254 A 2008. 8. 7 



Ttf'JV— 5 

X 




10 



20 



30 



40 



tbi^© a 6*J© tb t , KT© trans-^f yfV?;^!/^*/?"^*^!!.:,];^ cis— T 



50 



(24) 



JP 2008-530254 A 2008. 8. 7 



[ft 2 1 ] 




[ 0 0 7 0 ] 

T X ©M 

^7XlS±tJ«f*nft'f y>>7 AX XKfkift (Applied Films, Colorado, USAfr 5 
A¥nJt£)±^ *U(X^U> *J**i/1-* 7 x >) (PEDT/PSS)© 7 -f ;l/ A {Bayer (Sit 

^ Baytron P(SM®)fr£A¥^t£}£X^y3-x^y^£cfcoTit»£'£feo 
ivno;l/;*7*>xi§, * 18 HJ3 tc «fe § # U v - 5 * £ ty f U v m ffl. ?> , X t° 
>3-f-f>^ia-3 TPEDT/PSSfiDjB±E M L fee #;l/^9A/7;l/5-9AfiD=:JB;& 
V- K XI/? hn;l-5*7-feyXl±tilL, Saes Getters SpAfr 5 A¥ nJtt^^ 

jS«^£?M^&£M©^Stl£€fflLTx/WX£#7^;WkLfco 
[ 0 0 7 l ] 

i£«<0 S S^© fe » £ , ttfSS© * U 7, 8fc«fctf9**U ^-5©«mt€ffl L 

fee <h £ ® ^ t f* x * m is l fe o otif.©ti-fi^5ii?nf'f/ux©fe6© 
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4 Burn-in l±, =ri WX35<Btt**ifc^lz»ftO«J:y«^A^j:«*lzJ:ori6fit*iiS»Jt 
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H 1 fr^MTcttiSJ;-?^, * HJ§ fc «fc § # U v - 5 {4 , IJ £ * ft 7c 16 H © A =7 * - * 

ici'jY-iHWTi,^ laDo/^^-^ica^Tt, * y ^ - 5© M ^ ft 

[ 0 0 7 3 ] 

* i§ m « # s © ti fg » * * m % m tc o ^ t i# w l t s fc # , 

ftgfc«fctf/$ t © if * © sb h k m s n & * a 

flj§ © fit tt *j £ is h ^ e & im b * i > c t « a n # 1 1 -d x w % ^ x s d fctfiisns 

[#MIE»] 

[fttHB] ¥fi£l9^6^ 21 H (2007.6.21) 
[¥i?ffi IE 1 ] 
[*!iE*fMIl«] 0J5ffi« 
[ffiIE*fM B«] 0 0 6 5 
[ffiIE7??£] lES 
[ffilE© ft§] 
[ 0 0 6 5 ] 

Cis^yfV7;^ st4©^-fig 
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fifiv^'-O'v^T^n— ;K2.65g, 9 . 1 mmo 1 ) £ , # 'J V > M ( 1 2g) ft] £ , 1 8 0 °C $ I 5 ft] 



(26) 



JP 2008-530254 A 2008. 8. 7 



?g £ ^ TS £ £P L , cDflNaOHcD 10% glfli L fc 0 2.213g (95% 1R M ) © c i s-^T > 
f/7;^l/y^Rfi/efiiftfc LtttKLfco GC-MStt, 98%© M © tffi *5 <£ X3 2 % 
©#ISft^txfc (St3B)^^ L tco ! : H NMR 3.95 (4H, S, CH 2 X 2) , 7.31 (2H, t, J7.2), 
7.39 (2H, t, J 7.2), 7.59 (2H, d , J 8.0), 7.82 (2H, s) , 7.83 (2H, d , J 7.2) ; 13 
C NMR 35.738, 118.954, 120.167, 125.374, 126.746, 127.089, 139.593, 141.057, 142 
.307, 143.306. 
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An oligomer or polymer comprising an optionally substituted 

first repeat unit of the formula Ir. 
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A method of forming an optionally substituted compound of 
the formula I comprising the steps of eliminating leaving 
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